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246 Appendix 1

Table A1.1. Number (%) sizes prostheses of all patients with a SKI prosthesis (Group I) (n=341) Table A1.2.  Number (%) sizes prostheses of the patients seen at Tp (Group II) (n=194)

Size prosthesis 2 3 4 Unknown Total Size prosthesis 2 3 4 Unknown Total

Size PE Size PE
7 13 (3,8) 171 (50,1) 89 (26,1) 273 (80,1) 7 5 (2,6) 102 (52,6) 45 (23,2) 152 (78,4)
9 4 (1,2) 30 (8,8) 10 (2,9) 44 (12,9) 9 1 (0,5) 23 (11,9) 4 (2,1) 28 (14,4)
11 2 (0,6) 2 (0,6) 7 (2,1) 11 (3,2) 11 2 (1,0) 2 (1,0) 4 (2,1) 8 (4,1)
13 2 (0,6) 1 (0,3) 3 (0,9) 13 2 (1,0) 1 (0,5) 3 (1,5)
Unknown 1 (0,3) 2 (0,6) 7 (2,1) 10 (2,9) Unknown 1 (0,5) 2 (1,0) 3 (1,5)
Total 19 (5,6) 206 (60,4) 109 (32,0) 7 (2,1) 341 Total 8 (4,1) 130 (67,0) 54 (27,8) 2 (1,0) 194

Table A1.3. Number (%) sizes prostheses of all patients seen at Tc (Group III) (n=97) Table A1.4. Number (%) sizes prostheses of the patients that had a PE exchange
(Group IV) (n=22)

Size prosthesis 2 3 4 Unknown Total Size prosthesis 2 3 4 Unknown Total

Size PE Size PE
7 5 (5,2) 51 (52,6) 18 (18,6) 74 (76,3) 7 1 (4,5) 9 (40,9) 9 (40,9) 19 (86,4)
9 11 (11,3) 4 (4,1) 15 (15,5) 9 2 (9,1) 2 (9,1)
11 1 (1,0) 1 (1,0) 2 (2,1) 11
13 2 (2,1) 1 (1,0) 3 (3,1) 13 1 (4,5) 1 (4,5)
Unknown 1 (1,0) 2 (2,1) 3 (3,1) Unknown
Total 6 (6,2) 65 (67,0) 24 (24,7) 2 (2,1) 97 Total 1 (4,5) 12 (54,5) 9 (40,9) 22

Table A1.5. Number (%) sizes prosthesis available for retrieval analysis (chapter 7) (n=34)

Size prosthesis 2 3 4 Total

Size PE
7 1 (2,9) 12 (35,3) 15 (44,1) 28 (82,6)
9 3 (8,8) 1 (2,9) 4 (11,8)
11 1 (2,9) 1 (2,9)
13 1 (2,9) 1 (2,9)
Total 1 (2,9) 16 (47,1) 17 (50,0) 34
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Appendix 2

Table A2.1. Sex, side of operation and number of patients (%) and knees (%) in different patient Groups

Group I Group II Group II-a Group III Group IV
n (%) Patients n (%) Knees n (%) Patients n (%) Knees n (%) Patients n (%) Knees n (%) Patients n (%) Knees n (%) Patients n (%) Knees

 Sex
Men 61 (23.9) 80 (23.5) 28 (19.2) 34 (17.5) 17 (23.3) 19 (19.6) 13 (16.5) 15 (15.5) 4 (20.0) 4 (18.2)
Women 194 (76.1) 261 (76.5) 118 (80.8) 160 (82.5) 56 (76.7) 78 (80.4) 66 (83.5) 82 (84.5) 16 (80.0) 18 (81.8)

Side
Right 179 (52.5) 102 (52.6) 56 (57.7) 46 (47.4) 12 (54.5)
Left 162 (47.5) 92 (47.4) 41 (42.3) 51 (52.6) 10 (45.5)

Table A2.2. Diagnosis and number of patients (%) and number of knees (%) in different patient Groups

Group I Group II Group II-a Group III Group IV
n (%) P n (%) K n (%) P n (%) K n (%) P n (%) K n (%) P n (%) K n (%) P n (%) K

Diagnosis
Rheumatoid arthritis 135 (52.9) 201 (58.9) 64 (43.8) 98 (50.5) 32 (43.8) 41 (42.3) 34 (43.0) 34 (35.1) 7 (33.3) 8 (36.4)
Degenerative arthritis 94 (36.9) 112 (32.8) 62 (42.5) 75 (38.7) 32 (43.8) 47 (48.5) 33 (41.8) 51 (52.6) 7 (33.3) 8 (36.4)
Posttraumatic arthritis 14 (5.5) 14 (4.1) 10 (6.8) 10 (5.2) 5 (6.8) 5 (5.2) 5 (6.3) 5 (5.2) 4 (19.0) 4 (18.2)
Haemophilia 4 (1.6) 5 (1.5) 4 (2.7) 5 (2.6) 2 (2.7) 2 (2.1) 3 (3.8) 3 (3.1) 1 (4.8) 1 (4.5)
Psoriatic arthritis 3 (1.2) 4 (1.2) 2 (1.4) 2 (1.0) 2 (2.1)
M. Gaucher 2 (0.8) 2 (0.6) 1 (0.7) 1 (0.5) 1 (1.4) 1 (1.0)
Osteochondritis Dissecans 1 (0.4) 1 (0.3) 1 (0.7) 1 (0.5) 1 (1.4) 1 (1.0) 2 (2.5)
Post osteomyelitis 1 (0.4) 1 (0.3) 1 (0.7) 1 (0.5) 1 (1.3) 1 (1.0)
Aneurysmatic Bone Cyst 1 (0.4) 1 (0.3) 1 (0.7) 1 (0.5) 1 (1.3) 1 (1.0) 1 (4.8) 1 (4.5)
Total 255 341 146 194 73 97 79 97 20 22

P = Patients, K = Knees.



248 Table A2.3. Age at the  time of surgery and at follow-up (mean ± sd (min-max)) in different patient Groups

Group I Group II Group II-a Group III Group IV
Mean ± sd (min-max) n Mean ± sd (min-max) n Mean ± sd (min-max) n Mean ± sd (min-max) n Mean ± sd (min-max) n

Age at time of surgery
Total 64.3 ± 13.2 (20-87) 255 61.5 ± 14.7 (19-86) 146 66.1 ± 12.2 (37-86) 73 56.9 ± 15.6 (19-84) 79 53.1 ± 16.0 (21-77) 20
Men 60.7 ± 13.6 (21-83) 61 54.2 ± 16.2 (21-81) 28 61.0 ± 14.9 (37-81) 17 48.2 ± 15.6 (21-72) 13 50.4 ± 20.1 (21-68) 4
Women 65.5 ± 12.9 (19-86) 194 61.6 ± 15.0 (19-86) 118 67.7 ± 10.9 (40-86) 56 58.6 ± 15.2 (19-84) 66 54.0 ± 15.3 (28-77) 16
Degenerative arthritis 70.7 ± 8.5 (43-86) 94 69.7 ± 9.2 (43-86) 62 73.1 ± 8.4 (43-86) 32 66.4 ± 8.7 (44-83) 33 60.5 ± 10.2 (44-77) 7
Rheumatoid arthritis 60.7 ± 14.2 (19-86) 135 55.2 ± 15.7 (19-84) 64 61.4 ± 12.5 (37-81) 32 48.6 ± 16.1 (19-84) 34 45.6 ± 17.5 (27-73) 7
Other 60.2 ± 14.0 (21-78) 26 56.2 ± 13.4 (21-75) 20 58.3 ± 10.2 (44-75) 9 53.9 ± 15.3 (21-74) 12 53.4 ± 18.1 (21-69) 6

Age at Tp
Total 71.3 ± 14.2 (27-93) 146 75.8 ± 11.5 (50-93) 73 66.6 ± 15.0 (27-92) 79 63.2 ± 15.2 (32-83) 20
Men 66.9 ± 15.9 (32-91) 28 71.1 ± 14.2 (50-91) 17 57.3 ± 14.4 (32-78) 13 60.7 ± 19.0 (32-81) 4
Women 72.5 ± 13.5 (27-93) 118 77.3 ± 10.3 (51-93) 56 68.5 ± 14.6 (27-92) 66 63.9 ± 14.5 (39-83) 16

Age at Tc
Total 70.8 ± 15.0 (32-96) 79 66.5 ± 14.9 (37-88) 20
Men 61.5 ± 14.4 (37-83) 13 59.7 ± 17.1 (37-73) 4
Women 72.6 ± 14.6 (32-96) 66 68.1 ± 14.5 (44-88) 16

Table A2.4. Body weight (kg) (mean ± sd (min-max)) in different patient Groups

Group I Group II Group II-a Group III Group IV
Mean ± sd (min-max) n Mean ± sd (min-max) n Mean ± sd (min-max) n Mean ± sd (min-max) n Mean ± sd (min-max) n

Body weight (kg)
Total 71.2 ± 11.9 (36-102) 245 71.7 ± 12.5 (46-102) 146 73.2 ± 13.2 (47-102) 73 70.6 ± 12.2 (46-102) 79 72.8 ± 11.1 (46-85) 20
Men 78.1 ± 9.4 (59-102) 57 81.1 ± 10.1 (59-102) 28 81.3 ± 11.4 (59-102) 17 78.9 ± 9.1 (64-92) 13 75.6 ± 7.4 (64-83) 4
Women 69.1 ± 11.9 (36-102) 188 69.5 ± 12.0 (46-102) 118 70.8 ± 12.8 (47-102) 56 68.9 ± 12.1 (46-102) 66 71.9 ± 12.0 (46-85) 16
Degenerative arthritis 75.1 ± 11.0 (47-102) 89 76.3 ± 10.4 (47-102) 62 76.3 ± 12.5 (47-102) 32 77.3 ± 9.0 (55-102) 33 80.1 ± 3.8 (74-85) 7
Rheumatoid arthritis 67.9 ± 12.2 (36-100) 130 66.6 ± 13.4 (46-100) 64 69.9 ± 14.3 (49-100) 32 63.0 ± 11.7 (46-90) 34 62.3 ± 11.7 (46-81) 7
Other 74.2 ± 9.3 (57-90) 26 73.6 ± 9.3 (57-86) 20 73.8 ± 9.8 (58-86) 9 73.8 ± 8.9 (57-86) 12 77.0 ± 4.8 (73-83) 6
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Table A2.5. Number (%) of different procedures performed before total knee replacement and number of procedures performed in each knee in different patient Groups

Group I (n=341) Group II (n=194) Group II-a (n=97) Group III (n=97) Group IV  (n=22)
n (%) n (%) n (%) n (%) n (%)

Procedures before total knee replacement
Arthroscopy 29 (8.5) 22 (11.3) 10 (10.3) 12 (12.4) 5 (21.7)
Synovectomy 25 (7.3) 20 (10.3) 4 (4.1) 16 (16.5) 4 (17.4)
Meniscectomy (arthrotomy) 23 (6.7) 18 (9.3) 9 (9.3) 9 (9.3) 4 (17.4)
Correction osteotomy 11 (3.2) 8 (4.1) 5 (5.2) 3 (3.1) 1 (4.3)
Excision of corpora libera (arthrotomy) 6 (1.8) 3 (1.5) 1 (1.0) 2 (2.1)
Meniscectomy (arthroscopy) 4 (1.2) 3 (1.5) 1 (1.0) 2 (2.1)
Drilling of cartilage 4 (1.2) 3 (1.5) 3 (3.1) 1 (4.3)
Patellar realignment 2 (0.6) 2 (1.0) 2 (2.1)
Excision of Bakers cyst 2 (0.6) 1 (0.5) 1 (1.0) 1 (4.3)
Capsulotomy because of extension deficit 2 (0.6) 2 (1.0) 2 (2.1)
Adhaesiolysis 1 (0.3) 1 (0.5) 1 (1.0)
Biopsy 1 (0.3) 1 (0.5) 1 (1.0) 1 (4.3)
External fixaton after non-union corr. ost. 1 (0.3)
ORIF tibial plateau fracture 1 (0.3) 1 (0.5) 1 (1.0)
Removal hardware after osteosynthesis 1 (0.3) 1 (0.5) 1 (1.0)
Suture of ligaments 1 (0.3) 1 (0.5) 1 (1.0) 1 (4.3)
Aneurysmatic Bone Cyst 1 (0.3) 1 (0.5) 1 (1.0) 1 (4.3)
Unknown 1 (0.3) 1 (0.5) 1 (1.0)
Total 116 (34.0) 89 (45.9) 34 (35.1) 55 (56.7) 19 (82.6)

n (%) n (%) n (%) n (%) n (%)

Number of procedures
0 262 (76.8) 137 (70.6) 76 (78.4) 61 (62.9) 9 (40.9)
1 62 (18.2) 44 (22.7) 16 (16.5) 28 (28.9) 10 (45.5)
2 7 (2.1) 4 (2.1) 4 (4.1) 2 (9.1)
3 5 (1.5) 4 (2.1) 3 (3.1) 1 (1.0)
4 2 (0.6) 2 (1.0) 1 (1.0) 1 (1.0)
5 2 (0.6) 2 (1.0) 1 (1.0) 1 (1.0) 1 (4.5)
7 1 (0.3) 1 (0.5) 1 (1.0)



250 Table A2.6. Number (%) of patients with a risk factors and number of risk factors in each patient in different patient Groups

Group I (n=255) Group II (n=146) Group II-a (n=73) Group III (n=79) Group IV  (n=20)
n (%) n (%) n (%) n (%) n (%)

Risk factor
Obesity (Quetelet Index > 30) 43 (16.9) 24 (16.4) 20 (27.4) 12 (15.2) 3 (13.6)
Use of Steroids perioperatively 21 (8.2) 11 (7.5) 9 (12.3) 10 (12.7) 1 (4.5)
Diabetes Mellitus 18 (7.1) 7 (4.8) 3 (4.1) 6 (7.6)
History of ulceration 8 (3.1) 3 (2.1) 4 (5.5) 1 (1.3)
History of septic arthritis knee 1 (0.4)
Splenectomy 1 (0.4) 1 (0.7) 1 (1.4)
Reflex Sympathetic Dystrophy 1 (0.4) 1 (0.7) 1 (1.3) 1 (4.5)
Dysfunction of the liver 1 (0.4)
Dysfunction of the kidney 1 (0.4)
Use of immunosuppresive drugs 1 (0.4)

n (%) n (%) n (%) n (%) n (%)

Number of risk factors
0 170 (66.7) 104 (71.2) 64 (66.0) 71 (73.2) 17 (77.3)
1 75 (29.4) 37 (25.3) 29 (29.9) 22 (22.7) 5 (22.7)
2 9 (3.5) 5 (3.4) 4 (4.1) 4 (4.1)
3 1 (0.4)
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Table A2.7. Patient characteristics of the patients included in the radiographic and retrieval analysis (Chapter 5, 6 and 7)

Presence of wear and wear rate Wear and alignment of the Analysis of radiolucency Retrieval analysis
(Section 5.5) prosthesis / leg (Chapter 6) (Chapter 7)

(Section 5.6 & 5.7)

n (%) Patients n (%) Knees n (%) Patients n (%) Knees n (%) Patients n (%) Knees n (%) Patients n (%) Knees

Total 58 71 47 54 68 85 31 34
Male 11 (19.0) 14 (19.7) 8 (17.0) 11 (20.4) 11 (16.2) 14 (16.5) 9 (29.0) 10 (29.4)
Female 47 (81.0) 57 (80.3) 39 (83.0) 43 (79.6) 57 (83.8) 71 (83.5) 22 (71.0) 24 (70.6)

Diagnosis
Rheumatoid arthritis 24 (41.4) 35 (49.3) 21 (44.7) 27 (50.0) 31 (45.6) 46 (54.1) 13 (41.9) 15 (44.1)
Degenerative arthritis 25 (43.1) 26 (36.6) 19 (40.4) 19 (35.2) 28 (41.2) 29 (34.1) 10 (32.3) 11 (32.4)
Posttraumatic arthritis 4 (6.9) 4 (5.6) 2 (4.3) 2 (3.7) 4 (5.9) 4 (4.7) 4 (12.9) 4 (11.8)
Haemophilia 2 (3.4) 3 (4.2) 2 (4.3) 3 (5.6) 2 (2.9) 3 (3.5) 3 (9.7) 3 (8.8)
Psoriatic arthritis 2 (3.4) 2 (2.8) 2 (4.3) 2 (3.7) 2 (2.9) 2 (2.4) 1 (3.2) 1 (2.9)
Post osteomyelitis 1 (1.7) 1 (1.4) 1 (2.1) 1 (1.9) 1 (1.5) 1 (1.2)

Age at time of surgery (years)  56.5 ± 14.7 (24-84)  58.3 ± 14.3 (24-84)  55.3 ± 15.6 (22-84)  53.8 ± 14.5 (21-77)
mean ± sd (min-max)

Time of follow-up 14.0 ± 2.5 (10.0-19.1) 14.0 ± 2.6 (10.0-19.1) Tp: 9.9 ± 2.6 (6.1-15.5) 12.1 ± 3.0 (6.2-17.9)
mean ± sd (min-max) Tc: 14.0 ± 2.6 (10.0-19.1)

Body weight 72.0 ± 13.0 (46-102) 71.0 ± 13.5 (46-102) 70.9 ± 13.2 (46-102) 73.9 ± 11.1 (46-102)
mean ± sd (min-max)
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A
ppendix 4

T
able A

4.1. M
ultilevel logistic regression analysis. L

ogistic R
egression C

oefficient (B
) and standard

error (se) of the relation betw
een delayed w

ound healing, deep infection, m
anipulation of the knee, screw

loosening, w
ear and aseptic loosening of the prosthesis and the factors that m

ay increase the risk of
delayed w

ound healing. deep infection. m
anipulation, screw

 loosening, w
ear and aseptic loosening (C

hapter
3).
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A
ppendix 5

In the analysis of the alignm
ent of the leg and the prosthesis and the w

ear rate w
e assum

ed finding a low
w

ear rate at an optim
al alignm

ent of the leg or the prosthesis and an increase in w
ear rate in a m

ore valgus
or varus position, or if the prosthesis w

as placed in m
ore flexion or extension. T

his relation can be described
in the form

ula:

W
ear rate =

 C
 +
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1 x (M

easured A
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2 x (M

easured A
ngle*)²

C
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C
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1 =

U
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ngle
B
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U
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oefficient M
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ngle
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 FTA

, W
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R
, angle α

, β, γ or σ

T
he values of B

1, B
2 and the p-values of the non-linear regression analysis to study the influence of the

FTA
, W

B
R

 and angle α
, β, γ and σ

 on the w
ear rate are listed in Table A

 5.1.

Table A
5.1. V

alues of C
, B

1, B
2 and p-values of the non-linear regression analysis to study the influence

of the alignm
ent of the lim

b and the alignm
ent of the prosthesis on the w

ear rate.

C
B
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B
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0,002

0,092
A

ngle σ
32,308

-0,731
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0,004
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0,659
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